Intracellular alkalinization suppresses lovastatin-induced apoptosis in HL-60 cells through the inactivation of a pH-dependent endonuclease.
Protein isoprenylation is a post-translational modification essential for the biological activity of G-proteins. Inhibition of protein isoprenylation by lovastatin (LOV) induces apoptosis in HL-60 cells, a process of active cell death characterized by the internucleosomal degradation of genomic DNA. In this article we show that LOV-induced apoptosis is associated with intracellular acidification and that activation of the Na+/H+ antiporter induces a raise in pHi which is sufficient to prevent or arrest DNA digestion. First, LOV induced a decrease in pHi which was dose-dependent and correlated with the extent of DNA degradation. Flow cytometry analysis revealed that this acidification was due to the appearance of a subpopulation of cells whose pHi was 0.9 pH units below control values. Cell sorting experiments demonstrated that DNA degradation had occurred only in those cells which had suffered intracellular acidification. LOV-induced apoptosis could be suppressed by mevalonate supplementation, inhibition of protein synthesis, and protein kinase C activation by phorbol myristate acetate. In all three cases, intracellular acidification was abolished. Inhibition of the Na+/H+ antiporter by 5-N-ethyl-N-isopropyl amiloride induced DNA degradation in HL-60 cells per se and suppressed the protective effect of phorbol myristate acetate. LOV-induced intracellular acidification was not due to a complete inhibition of the Na+/H+ antiporter. In fact, LOV-treated cells were able to respond to phorbol myristate acetate stimulation of the Na+/H+ antiporter with a marked increase in pHi. This effect was accompanied by a rapid arrest of DNA digestion. These observations illustrate the strong pH dependence of LOV-induced DNA degradation, thus providing a connection between the activation of the Na+/H+ antiporter and the suppression of apoptosis.